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1.0 BACKGROUND 
The survey covered by this report was undertaken between 6 th and 9th October 2009 as a 
follow-up on the during construction surveys of the Bujagali Hydropwer Project (BHPP). 
In addition to two pre-construction baseline surveys in April 2000 and April 2006, four 
monitoring surveys have so far been undertaken i.e. in September 2007, April 2008, April 
2009 and the present one, in October 2009. The 2009 biannual monitoring surveys were 
conducted at an upstream and a downstream transect of the BHPP with emphasis on the 
following aspects: 
1. water quality determinants 
2. biology and ecology of fishes and food webs 
3. fish stock and fish catch including economic aspects of catch and 
4. sanitation/vector studies (bilharzias and river blindness) 
2.0 GENERAL METHODOLOGY AND DATA COLLECTION 
2.1. Materials and Methods 
During this survey, Kalange-Makwanzi and Buyala- Kikubamutwe, upstream and 
downstream transects respectively were sampled for water quality, fish abundance, 
diversity and distribution, fish biology, fish catch, sanitation conditions, 'bilharzia and 
river blindness vectors. 
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Figure 2.1a A map showing the Upper Victoria Nile where the BHPP is located and river 
segments where baseline as well as monitoring samples were taken 
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Figure 2.1b Detailed maps of the two sampled transects: Transect 1 = Kalange­
Makwanzi and Transect 2 = Buyala-Kikubamutwe and associated locations on the Upper 
Victoria Nile. 
Sampling, analytical procedures and techniques used in the previous surveys were 
followed (NaFIRRI, April 2006, September 2007, April 2008 and April 2009). 
3.0 RESULTS 
3.1 Status of Water Quality 
3.1.1. Physico-chemical parameters 
Table 3.1.1 Trends in mean values of water physico-chemical parameters at Kalange­
Makwanzi and Buyala-Kikubamutwe 
Parameter Site 
Monitoring Dates 
Apr-06 Sept. 07 Apr-08 Apr-09 Oct-09 
Dissolved Oxygen (mg/L) u/s 4.2 7.2 5.6 4.5 5.9 
dis 6.3 7.7 7 7.2 7.2 
pH u/s 7 7.3 82 6.7 7.6 
dis 7.4 7.4 7.7 6.8 7.4 
Temperature (OC) u/s 26.7 26.1 26.2 26.4 25.7 
dis 26.4 25.7 26.9 26.8 25 
Conductivity (IlS/cm) u/s 103 112 81 I 95.5 96.9 
dis 88.5 114 828 97.6 97.7 
Secchi Visibility (m) uls 19 16 19 22 2.2 
dis 1.7 18 18 2.3 19 
Total Suspended Solids uls 2 2.7 4.2 7.9 3.7 
(mglL) dis 2 4.2 3.6 5.4 3.6 
Oil & Grease (mglL) u/s 0.6 0.1 0.003 0.G2 008 
dis 0.9 08 0.002 0.06 052 
Key: 
Transect J (u/s): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
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The mean dissolved oxygen (DO) concentrations at Kalange-Makwanzi and Buyala­
Kikubamutwe were comparable over the monitoring period, with the upstream transect 
consistently having lower dissolved oxygen compared to the downstream transect but 
showing concentrations of over 5 mg/L in both transects. Thus, the concentration of 
dissolved oxygen was consistently above the minimum (3 mglL) that is required for 
survival of most aquatic biota especially fish. The mean pH at both transects was 
circumneutral and comparable to that of Lake Victoria and is within the NEMA 
prescrivbed range of 6 to 8. The slightly lower temperatures compared to the previous 
data were probably due to the cooling effect of the rainy season and was within the 
permissible NEMA range of 20 to 35°C. Other than conductivity, temperature and pH 
conditions were within ranges that have been recorded from Lake Victoria waters 
(NaFIRRI - IFMP 2007 and 2008), and conform to national effluent discharge standards 
set by the NEMA. Water clarity reduced at the downstream transect compared to the 
upstream one, but was comparable to previous readings. Less suspended solids were 
recorded in the waters at both transects compared to what was noted in April 2009, and 
were below the NEMA standard of 100 mg/L. Current observations showed a more than 
6-fold concentration of oil and grease in the downstream compared to the upstream 
transect but, the concentration was still below the NEMA upper limit of 10 mg/L. 
3.1.2 Nutrient (nitrogen, phosphorus and silica) concentrations in water 
Table 3.1.2 Trends in mean concentrations of nutrients in water at Kalange-Makwanzi 
and Buyala-Kikubamutwe 
Parameter Site 
Monitoring Dates 
Apr-06 Sept 07 Apr-08 Apr-09 Oct-09 
Ammonium Nitrogen, NH4-N (,ugIL) u/s 42.3 20.2 79.4 88 186.1 dis 295 24 97.9 79.4 1366 
Nitrite-Nitrogen, N02-N (,u gIL) u/s 8.7 95 4 3.1 2.9 dis 8.7, 2.8 6.1 26 3.9 
Nitrate-Nitrogen, NOl-N (,u gIL) u/s 12.5 36 146.3 26.4 114.2 
dis 12.6 94 182.5 35 75.9 
Total-Nitrogen, TN (,u gIL) u/s 1174 20935 1925 306.7 2361.7 
dis 1192.5 2138.8 2492.3 216.7 2420.5 
Total Phosphorus, TP (,u gIL) u/s 1086 54.5 58.5 60.3 359 
dis 1008 487 76.3 47.3 44.7 
Soluble Reactive Phosphorus, SRP u/s 19 24.2 11.7 6.9 27.3 
(,u gIL) dis 19.2 27.7 18.9 16.6 32.4 
Soluble Reactive Silica, SRSi (,u gIL) u/s 3199 539.7 238.4 5012 8585 
dis 309.4 5307 282.8 496.7 8469 
Chlorophyll-a, Ch1-a (,u gIL) u/s 3.7 5.7 7 ND ND 
dis 4 5.3 4.4 ND ND 
Key: 
Transect 1 (uls): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
Higher concentrations of ammonium-nitrogen (NH4-N) were noted compared to previous 
surveys while nitrite nitrogen (N02-N) was comparable to that recorded in April 2009. 
Despite the increasing trend ofNH4-N at both transects, the concentrations were less than 
50-fold the permissible NEMA upper limit of 10,000 ,ug/L (or 10 mg/L). Additionally, 
the concentration of nitrate-nitrogen (N03-N) was more than double that recorded in 
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April 2009, but was less than 175-fold the permissible NEMA upper limit of 20,000 }Jg/L 
(20 mglL). Though total-nitrogen (TN) concentration was more than seven-fold the 
concentration noted during April 2009, it was comparable with other previous readings 
and was also below the permissible NEMA upper limit of 10,000 }Jg/L (or 10 mg/L). 
Like in previous surveys, soluble reactive phosphorus (SRP) was higher at Buyala­
Kikubamutwe than at Kalange-Makwanzi, implying that there could be sources of this 
nutrient around Transect 2, thus contributing to its elevation in the waters. Despite this 
possibility, the range of SRP was consistently below the permissible NEMA upper limit 
of 5,000 }Jg/L (or 5 mg/L). Additionally, the concentration of Total phosphorus (TP) was 
far below the permissible NEMA upper limit of 10,000 }Jg/L (or 10 mg/L). Both Total 
Phosphorus and SRP concentrations at Transect 2 were higher during the present survey 
than in the previous. The concentration of SRSi at both transects was by far higher than 
any previous concentrations, but with similar concentrations at both transects. 
3.2 FISH SPECIES COMPOSITION AND RELATIVE ABUNDANCE 
3.2.1 Catch composition 
A total of nine fish species (haplochromines were taken as a single taxon group) were 
recorded at the two transects compared to 13 in April 2009 and lOin April 2008 (Table 
3.2.1). Two haplochromine species (Lipochromis microdon and Paralabidochromis 
"rock kribensis" were added to the list of fishes so far recovered from the study transects 
(Table 3.2.2). Thus 62 fish species of which 42 are haplochromines have so far been 
recovered from the two transects. 
Among the recognised keystone species (only Barbus altianalis) was not caught, Lates 
ni!oticus, Mormyrus kannume, Oreochromis ni!oticus and the haplochromines were still 
recovered from each transect. 
Quantities of 0. niloticus still declined probably as a result of fishing pressure. The native 
tilapiine Oreochromis variabilis has persisted especially at Kalange, the upstream 
transect. As in the previous surveys, Kalange recorded higher fish densities than Buyala. 
This could be as a result of the presence of larger bays with calmer waters preferred by 
many fish species compared to mostly fast-flowing waters downstream at Buyala. Just 
like in the previous surveys, haplochromines continued to feature prominently. In Lakes 
Victoria and Kyoga the water bodies at the two ends of Upper Victoria Nile, a recovery 
ofhaplochromines has also been observed (IFMP reports 2005, NAFIRRI Report 2006). 
Eleven fish species were caught in gillnets while the beach seine recovered only four 
species. From all gears, 9 (10, 10, 10) species were recorded at Kalange (Transect 1) and 
6 (12, 8, 11) at Buyala (Transect 2) (Numbers in brackets are for the number of species 
caught during the April 2009, April 2008 and September 2007 surveys respectively). 
Bagrus docmak, Oreochromis variabiliss, and Synodontis victoriae were the only species 
that were caught in Kalange but not in Buyala. Haplochromines, L. niloticus and 
Synodontis afrofischeri dominated catches both by numbers and weight. 
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3.2.2 The haplochromines 
16 species belonging to 12 genera of haplochromines were recovered during the survey 
(Table 3.2.2). The upstream transect Kalange-Makwanzi yielded a higher 
haplochromine species diversity (16 species) than Buyala-Kikubamutwe - downstream 
(12 species). 
Over the last four surveys, haplochromine diversity and abundance have consistently 
been higher at Kalange than Buyala. Astatotilapia brownie, contributing 4.8% was the 
commonest haplochromine at the two transects followed by Mbipia mbipi (3.72%). The 
rest of the species each contributed less than 1%. 
Table 3.2.1 Fish species recorded overtime at upstream (Kalange-Makwanzi) and 
downstream (Buyala-Kikubamutwe) transects. 
Family Species Site 
Monitorine date 
1 2 3 4 5 
Apr-06 Sep-07 Apr-08 Apr-09 OCI-09 
Bagridae Bagnls docmak u/s P P dis P P 
Centropomidae Lates ni/oliclis uls P P P P P dis P P P P P 
u/s 
Characidae 
BrycinusjackrwnN 
dis P 
uls pB. sadler; 
dis 
a reochromis niloticlI.'i uJs P P P P dis P P P P P 
uJs P P0. leucosliclIiS 
dis P P P P 
Cichlidae 0. variabi/is uJs P P P P P dis P P P 
uJs P P P P PTilapia zillii 
dis P P P P P 
uJs P P P P PHaplochromines 
dis P P P P P 
Clariidae Clarias gariepinus u/s P P dis P P 
u/s P P P PBarbus allianalis dis P P P P 
u/s 
Cyprinidae 
8. paludino,ms 
dis P 
ulsLabeo vic.:/or;anlls 
dis P 
uJsRastrineohola argentel1 
dis P P P 
Cyprinodontidae Aplocheihchlhys pumi'us uJs 
dis P 
Lepidosirenidae Prolopterus aelhiopklls uJs 
dis P 
uJs P P P P P 
Mochokidae 
Synodonlis afrofischer; 
dis P P P P 
uJs P PS. Vlctoriae 
dis 
Mormyridae Monnynls knnmnne uJs P P P P P 
dis P P P P P 
TOTAL uJs 10 10 10 8 9 
dis 11 13 8 12 6 
Key: 
Transect 1 (uI~): Kalange-Makwanzi 
Transect 2 (dM: Buyala-Kikubamutwe 
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Table 3.2.2 Haplochromine species recorded over time at the upstream (Kalange -
Makwanzi) and downstream (Buyala - Kikubamutwe) transects. 
Monitorin2 date
 
Genus
 5 
A r·l)6 
S(lecic.s Site I 2 J 4 
S.p-07 Apr·OS ADr-09 Oct-09 
p Puls P P P 
As/afurem:h,omi,\' A. alluaudi pP Pdis P P 
uls 
A. brownae dis 
ufsA. "cylindricar' 
dis 
ulsIA. "elongate" 
dis A.~/afQ(ilapi(l 
ufsIA. "purple dorsum" 
dis 
ulsA. "red dOTS/1m" 
dis 
uls 
As/motilapia :<p. 
dis 
ufs 
GOllrochrvmis Garmn:hromis sl' 
dis 
ufsII. glliarf; 
dis 
Harpagochromi.\· 
ufs 
H,,\'/trrGmu 
dis 
ufs 
Lobr(Jchromi,'i L h"miliar dis 
ufs 
Lithochromi.'i .\jJLithuchmmi.'i dis 
ulsL. mIC:rodon 
dis 
Lipochmmis 
ufsL. porvidll!n,l' dis 
ufsMbipia M. mbipi 
dis 
ufsN. greenwood; 
dis 
Neochromi." 
ufsN. ro!ocaudalis dis 
ufsP. "blaCK paro" 
dis 
uls 
P. cyamm.f dis 
ufs
p, "earlhquake" 
dis 
ufsP.jlavus 
dis 
Paralabidochromi.\' 
ufs 
P. rock kriben,'ii~' 
dis 
ufsP. '\carlt:i anal" 
dis 
ufsP. "yellow" 
dis 
ulsPareJabidochromi,{ sp 
dis 
uls P. '~fhovel mOlllh"PrognathochromJ:" dis 
uls 
P. aclocepha/u,\' 
dis 
P,I"omm/Jch,omi.l" 
ulsP. riponianus 
dis 
ufsP..\'OllvageiPlyochromis dis 
ufsP. "black" 
dis 
ufsP. "orange anar' 
dis 
ufs 
Pltndam;(;u P. "orange I(Iil" 
dis 
ulsP. "redlail" 
dis 
uls 
PlIndamilia sp 
dis 
uls 
Xy:.fichro/1lis X. phyfophagllx 
dis 
ufs 
Unidelijied Haplochrominex 
dis 
ufs 15 16 12 14Total Number of SpcciC$ 
dis II 8 III 9 
16 
12 
Key: 
Transect 1 (u/s): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
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3.2.3 Catch rates / biomass estimates 
Catch rates i.e. catch per net per night was used to determine relative abundance of fish 
species from transects under survey. Just like species composition, catch rates were 
higher in Kalange (Upstream transect) than downstream at Buyala by both numbers and 
weight. At the upstream transect, haplochromines recorded the highest rates both in 
numbers (15.5) and weight (383.24g). Lates niloticus however registered highest rates by 
weight (171.43g) at the downstream (Buyala-Kikubamutwe) transect (Tables 3.2.3. and 
3.2.4). Other species showing appreciable rates were Synodontis afrofischeri and 
Oreochromis variabilis. While the haplochromines have increased at both stations, 
popular commercial fishes in the river i.e. Mormyrus kannume, 0. niloticus and B. 
altianalis have performed very poorly (0.22, 0.15 and Nil respectively). L. niloticus 
another popular species on the other hand has remained at fairly same levels downstream 
at Buyala-Kikubamutwe but shows an increase upstream. 
Although catch rates over time show an increase in numbers and a decrease in weight, the 
overall changes indicate a slow trend towards a reduction in catches especially 
contributed by a decrease in quantities of the popular commercial fish species. 
3.2.4 Fish species recovery 
The number of fish species recovered has continued to increase especially at the upstream 
(Kalange-Makwanzi). A total of 62 fish species has so far been captured from the to 
transects. Most larger sized fish species expected at the transect have been recovered. 
Haplochromines and other species that grow to a small adult size are the ones that appear 
not to have been exhausted. During the current survey two haplochromines Lipochromis 
microdon (now very rare even in the main lake) and Paralabidochromis "rock kribensis" 
were added to the list. Figure 3.2.4 indicates that further species recovery is still possible 
although we are close to total recovery. 
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Table 3.2.3 Catch rates (numbers) offish species caught over time by gil/nets at the 
upstream (Kalange - Makwanzi) 
Family Species Sile 
Monitorine date 
1 2 3 4 5 
Apr-06 Sep-07 Apr-08 Apr-09 OCI-09 
Bagridae Bagrus docmak uls 0.03 0.08 dis 0.07 0.04 
Cenlropornidae I.ates nilo/jeus uls 0.19 3.1 3.32 2.3 9.76 dis 1.12 168 186 2.29 2.57 
uls 
Characidae 
Bryc;nus jacksoni; dis 0.04 
uls 0.04B. sadler! dis 
uls 0.04 0.33 0.1 0.2Oreochromis nilo/jeus dis 0.07 OAI 0.04 004 0.1 
O. leUCOJ"liclUS uls 0.04 0.09 dis 0.06 0.08 
Cichlidae 0. variabilis u/s 0.17 0.91 OA3 OA5 1.52 dis 0.13 0.08 0.17 
uls 0.1 0.J7 0.17 0.17Tilapra zill!; dis 0.88 OA6 0.04 OA3 0.1 
uls 9 10.46 6.63 19.04 15.5Hap1ochromines dis J6.83 4.27 6.36 8.32 6A7 
Clariidae Clarias gariepinu... uls 0.03 0.17 dis 0.01 0.25 0.Q7 
uls 0.02 0.1 0.17 0.Q3Barbus altianalis dis 0.1 O.J J 0.04 0.04 
Cyprinidae Barbus paludinosus uls dis 0.04 
ulsLobeo viClOrianus dis 0.09 
Lepidosirenidae Prolopleros ae thiopiCU.f uls dis 0.04 
uls 0.21 0.63 0.08 0.42 146 
Mochokidae 
Synodumis afrofi:u..:heri dis 0.27 109 0.37 3.58 
uls 0.08 0.21S. vicroriae dis 
Mormyridae Mormyrus kannume uls 0.32 0.8 183 0.7 0.08 dis 0.68 0.86 2.25 0.39 0.38 
OVERALL RATES uls 2.89 5.48 4.39 7.54 10.01 dis 6.45 3.28 3.91 3.71 4.28 
Key: 
Transect I (uls): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
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Table 3.2.4 Catch rates (weight (g}) offish species caught over time by gil/nets at the 
upstream (Kalange - Makwanzi) 
Family Species Site 
Monitorint! date 
I 2 3 4 5 
Apr-06 Sep-07 Apr-08 Apr-09 OCI-09 
Bagridae B"grw' docmak ufs J7.53 28.58 dis 22.5 0.6.93 
Ccntropomidae Lales "ito/iells u/s 1S75 271.27 371 114.13 250.84 
dis 108.21 107.79 159.07 III 171.43 
u/s 
Characidae 
Brycilllfs jllchonii 
dis 3.25 
u/s 0.75B. sadleri 
dis 
u/s 1.8 7.42 28.93 20.08OJ'(!O,hrom;s /litu/iellx 
dis 4.53 0.18 3.93 0.93 5.05 
0. leucosl;et1J~' u/s 3.67 6.61 
dis 5.75 6.75 
Cichlidae O. \loriahms u/s 33.54 49.04 63.3 44.73 82.76 dis 11.58 12.08 8.17 
u/s 6.92 15.65 21.65 7.92Tilapiazdlii 
dis 81 85 19.08 7.33 42.26 7.9 
ufs 303.92 191.92 168.08 534.33 38324Haplochromines dis 284.88 51.27 206 187.05 167.9 
Clariidae Clorias gariepillu.)' u/s 6.27 69.33 dis 9.2 52.93 89.36 
ufs 19.27 403.33 501.13 727 Barhfls alliana/is 
dis 48.88 2293 95.57 9.36 
Cyprinidae Barh-".\" poludinoslIs u/s dis 0.5 
ufsLabeo viclorimm.Y dis 38.91 
Lepidosi renidae Protuplerus aeJhiopiclIs u/s dis 26.21 
u/s 10.92 49.5 4.58 14.92 56.79 
Mochokidae 
Syno{/oflli.\" aJrofischerl dis 19.09 30.64 10.42 111.58 
u/s 12.5 17.92S. vic/or;ae 
dis 
Mormyridae Nfonnynls klllll1t1me ufs 110.16 250.47 51 1.47 
95.75 14.72 
dis 217.37 89.54 175.64 185 51.62 
OVERALL RATES u/s 242 473.9 635.87 299.47 296.77 dis 502.77 137.22 257.05 241.69 170.83 
Key: 
Transect J (u/s): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubarnutwe 
30 
Apr-06 Sep. 2007 Apr 2008 Apr. 2009 Ocl. 2009 
Sampling period 
Figure 3.2.1 Cumulative number offish species recoveredfrom the study transects on the 
Upper Victoria Nile between April 2006 and April 2009. 
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3.3 THE FOOD AND TROPHIC ECOLOGY OF THE FISHES 
During this survey (October 2009), Lates niloticus (Nile perch) from Kalange-Makwanzi 
ingested mostly fish dominated by unidentifiable fish remains (67.7%) in addition to 
haplochromines (3.1 %) and Clarias sp (2.1 %). Other prey included Caridina nilotica 
(31.6%) and chironomid larvae (5%). In Buyala-Kikubamutwe transect, fish, dominated 
by Rastrineobola argentea/Mukene (30.2%), was also the major food item in the diet of 
Nile perch in addition to haplochromines (6.6%) and unidentifiable fish remains (13.6%). 
Other food items included Caridina nilotica (14.0%), Odonata (33.5%), Ephemeroptera 
(0.3%) and Chaoborus (1.6%). Dominance of fish prey in the diet of Nile perch was also 
observed in both transects during the previous survey of April 2009. However the 
contribution of haplochromines and Caridina nilotica to the diet of Nile perch was lower 
in October 2009 than in the previous survey ofApril 2009. 
In October 2009, Oreochromis variabilis with food contents in the guts was only 
recorded from Kalange-Makwanzi transect. Blue-green algae (36.8%) dominated the diet 
of the species in addition to diatoms (18.1 %), detritus (14.6%), high plant material 
(14.3%), insects (9.0%) and zooplankton (7.2%). In the previous survey of April 2009, 
the food of 0. variabilis from the same transect was dominated by high plant material 
(31.6%), in addition to blue-green algae (28.1 %) and detritus (24.3%). insects (3.4%) and 
mollusc (0.4%) 
During October 2009 survey, the diet of Oreochromis niloticus was dominated by high 
plant material (76.4%) in addition to alga and detritus. The observations were similar to 
those recorded during the previous survey of April 2009. Thus, vegetation dominated 
habitats are important in the food web of the Upper Victoria Nile because, in addition to 
being a food item for the Tilapia species, they also serve as a habitat for other organisms 
especially the insects, which are an important food item for most of the fish species 
recorded in the catch during the recent survey. 
Table 3.3.1 Dominant food types of common fish species caught over time at the 
upstream (Kalange - Makwanzi) and downstream (Buyala-Kikubamutwe) Transects 
Family Species Site 
Monitoring dates 
1 2 3 4 5 
Apr-06 Sep-07 Apr-OS Apr-G9 Oct-09 
Centropomidae Late.\' niloticus 
uls FP. HAP HAP HAP FR 
dis FR CAR FR CAR OOT 
uls E HPM BGA HPM HPMOreochromiJ nilolicus dis E HPM 
Cichlidae 0. vor/obHi.\' uls BGA GRA BGA HPM GRA dis BGA E HPM 
uls MOL HPM E ETilapia zi/Iii dis HPM CAR E HPM E 
Clariidac Clarias gar;epinu,\' luis FR FR dis HAP EPH 
Cyprinidae Harbu.'i allianali." 
uls E INS INS INS 
dis E INS INS 
Mochokidae Synouonth' afrofischeri uls CHR EPH CAR CHR dis CHR CHR INS CHR 
Mormyridae Mormyrus kannume 
uls INS EPH EPH INS EPH 
dis INS EPH INS EPH CHR 
Key:Transect 1 (uls): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
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Food types: HAP = Haplochromines, FR = Unidentifiable fish remains, CAR = Caridina nilotica, MOL = Mollusk, 
BGA = Blue-green algae, GRA = Green algae, EPH = Ephemeroptera, INS = Unidentifiable insect material, HPM = 
High plant material (water weeds), E = Empty stomachs, ODT = Odonata 
In October 2009 survey Mormyrus kannume at Kalange-Makwanzi transect ingested only 
insects dominated by Ephemeroptera nymphs (95.5%) in addition to Chaoborus larvae 
(5%) whereas in the Buyala-Kikubamutwe transect chironomids (44%). Trichoptera 
nymphs (36%) and unidentifiable insect material were the food items for M kannume. 
However, in the April 2009, M kannume from Kalange - Makwanzi transect also 
ingested Caridina in addition to the insects while in Buyala-Kikubamutwe only insects 
had been ingested by the species. 
The diet of Synodontis afrofischeri from both transects during the survey of October 2009 
comprised of only insects dominated by chironomids. Other insect prey included 
Ephemeroptera, Chaoborus and unidentifiable insect material. The observations were 
similar to those of April 2009 with exception of S. afrofischeri from Kalange-Makwanzi 
which had also ingested Caridina in addition to the insects. 
3.3.1 Maturity and Breeding 
In October 2009, mature fish in breeding condition were only encountered in two species 
i.e. Mormyrus kannume, and Synodontis afrofischeri at both transects. All the O. 
variabilis, Oreochromis niloticus and Tilapia zillii recorded were immature However 
during the previous surveys of April 2009 four out of the seven encountered species were 
in breeding condition and all the tilapia species showed high breeding intensity. All the 
specimens of Lates niloticus recorded from the experimental catches in October 2009 
were found to be immature. Similar observations were made in the previous survey of 
April 2009. 
Overall, the proportion of breeding adults among the fish species recorded in October 
2009 was low and only S. afrofischeri and M kannume were in breeding condition, On 
the contrary, a higher proportion of breeding adults was observed in April 2009 survey. 
This is an indication that April is the main breeding season for most of the species 
encountered in the Upper Victoria Nile 
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Table 3.3.2 Proportion (%) of breeding fishes over time among commonly encountered 
fish species at the upstream (Kalange-Makwanzi) and downstream (Buyala­
Kikubamutwe) Transects 
Family Species Site 
Monitoring dates 
1 2 3 4 5 
Apr-06 SeD-07 Apr-08 Apr-09 Oct-09 
Centropom idae Lales nilOlicus uls 0 0 0 0 0 
dis 0 0 0 0 0 
Oreochromis niloticus u/s 0 0 7 J.4 0 0 
dis 0 0 
Cichlidae O. variabi/is uls 125 0 22.2 55.2 0 
dis 0 0 0 
u/s 0 0 0 0Tilapia zillii 
dis 7. J 25 100 0 0 
Clariidae Clarias gariepinus u/s 0 0 
dis 0 0 
Cyprinidae Barbus al/lOnaUs uls 100 100 80 100 
dis 12.5 100 100 
Mochokidae Synodon/is aji-ofischeri uis 20 100 70 91.7 
dis 75 36.4 50 100 
Mormyridae Mormyrus kannume uls 44.1 58.3 43.5 23.8 50 
dis 37.5 41.7 27.1 545 333 
Key: 
Transect I (uls): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
3.4. THE COMMERCIAL FISHERY 
3.4.1 Fishing effort in the fishery 
Up to 40% of the gillnets at Transect 1 were of 4 inch mesh size, and were smaller than 
the recommended 5 inch mesh size. In addition, illegal monofilament gillnets comprised 
70% of all gillnets in use at Transect 1. About 40% of gillnets at Transect 2 were of 6 
inch mesh size, larger than the 5 inch recommended minimum mesh size. Transect 1 had 
higher diversity of fish species in the catch in October 2009, consistent with observations 
in the previous surveys. The use small gillnet mesh sizes is likely to be one of the 
contributing factors to the capture of more fish species compared with Transect 2 where 
larger gillnet mesh sizes and hooks, which are more selective for the species that grow to 
large sizes, were the predominant fishing gear in use. 
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Table 3.4.1. The trend in numbers offishing boats and fishing gears, upstream (US) at 
Transect 1 (Kalange-Makwanzi) and downstream (DS) at Transect 2 (Buyala­
Kikubamutwe) from April 2006 to October 2009. 
Specicsffaxa Transect 
Monitorine. date 
I 2 3 4 5 
Apr-06 Sep-07 Apr-08 Apr-09 Oct-09 
Number fishing boals u/s 9 10 7 22 18 
dis 13 17 23 26 32 
Number of boats using gillnets u/s 9 7 10 6 
dis 7 18 7 6 
Number of boats using long line hooks u/s I 2 3 1 
6dis 10 8 6 
Number of boats using cast nets u/s 5 
dis 1 6 3 
Number of boats of boats using Hand line hooks u/s 7 9 5 
dis 15 9 14 
Number of boals using scoop nels u/s I 
1 
Oct-09 
dis 2 I 
Number of fishin2 eears Apr-06 Sep-07 Apr-08 Apr-09 
Gillnels - 2Y," mesh size u/s 3 I 
dis I 10 
Gillnels 3" mesh size u/s 3 
dis 1 4 
IGillncts 3y," mesh size u/s 3 
dis 25 
8Gillncls 4" mesh size u/s 30 21 
dis 20 4 
Gillnels 4Y," mesh size u/s 21 5 
dis 3 12 6 
Gillnets 5" mesh size u/s 2 25 12 I 
dis 5 47 
Gillnets 5Y,' mesh size u/s 
dis 
Gillnets 6" mesh size uls 
dis 5 18 15 
Gillncls >6" mesh size uls 
dis 4 
20
Total gillnets U/S 38 46 38 
dis 28 99 22 37 
Long 1inc hooks u/s 300 330 550 200 
dis 510 445 277 180 
Beach sci nes uls 
dis 1 
5Cast nels uls 
dis I 6 3 
Hand line hooks uls 91 105 124 
dis 394 97 152 
Scoop nets uls I 
1dis 2 1 
Key: 
Transect 1 (uls): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
3.4.2. Fish catch composition and catch rates 
The trends in fish catch rates (Table 3.4.2) showed an improvement for the keystone 
species (L. niloticus, 0. niloticus and B. altianalis) at Transect I whereas nearly all 
species showed a drop in catch rates at Transect 2 between the April 2009 and October 
2009 surveys. This followed a 23 % increase in the number of fishing boats between the 
two survey periods at Transect 2 with possible negative impacts on catch rates. On the 
other had, there was little change in the number of fishing boats at Transect I and the 
gillnet fishery used almost exclusively the smaller mesh sized and monofilament gillnets. 
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The highest diversity of fish species in the catch was recorded at Transect 1, where most 
of the species i.e. 10 out of 13, were present in the catches. Similar species diversity was 
recorded in the catches at both transects in the earlier surveys. 
Table 3.4.2 Trend offish catch rates (kg/boat/day) with all gears pooled, ofthe mainfish 
taxa, upstream (US), at Transect 1 (Kalange-Makwanzi) and downstream (DS), at 
Transect 2 (Buyala-Kikubamutwe) between September 2007 to October 2009. 
Familiy Speciesltaxa Transect 
Monitoring date 
1 2 3 4 5 
Aor-06 8eo-07 Aor-08 Aor-09 Ocl-09 
Bagridae Bagrus docmac lIls 0.05 0.21 0.4 0.27 
dis 039 0.1 0.03 0.21 
Centropomidae Lates mloticus lIls 1.11 1.36 078 2.12 
dis 0.52 015 1.01 0.79 
Brycinusjacksonii lI/s 
Characidae dis 
lIlsBrycinus sadreli 
dis 
Oreochromis niloticus lIls 1.5 1.03 0.86 2.81 
dis 0.18 0.64 0.95 0.14 
Oreochromis leucosiiclus lIls 0.01 0.13 
dis 
Cichlidae Oreochromis variabilis lIls 1.25 1.43 1.44 0.88 
dis 0.06 
uls 0.88 0.9 0.23 1.04 Tilapia zillii 
dis 0.06 0.38 0.01 
uls 0.22 0.02 0.04Haplochromines 
dis 0.1 0.01 
Clariidae Clarias gariepinu\' lIls 0.08 1.22 0.18 0.07 
dis 0.83 0.18 
Barbu.\· alllOnalis lIls 2.88 6.72 3.98 5.11 
dis 2.72 0.35 1.17 0.54 
lIls 
Cyprinidae 
Barbus paludmosu.\ 
dis 
Labeo victorianus uls 
dis 
u/sRastrineobola argen/eo 
dis 1.92 5.3 
Cyprinodontidae Aplocheilichthys pumilu.l uls 
dis 
Protopteridae ProlOl',enlS aethiopicus uls 0.19 0.06 
dis 
Mochokidae Synodonlis afrojischeri uls 0.04 0 
dis 0 
Mormyridae Mormyrus kannume lIls 2.21 6.77 2.93 0.43 
dis 028 0.31 023 0.19 
Key. 
Transecl 1 (uls): Kalange-Makwanzi 
Transecl2 (dis): Buyala-Kikubamutwe 
3.4.3. Estimates of total fish catches 
There was overall reduction in total catch estimates and this was particularly noted for 
tansect 2 but this was partly explained by the non fishing by the Mukene fishers. The 
exceptionally high catch at Transect 2 in 2006 was the result of good catches of R. 
argentea based on one boat at that time. The fish catch survey did not reflect any 
particular impacts of the dam construction on the fish catches. Transect 1 has all along 
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been characterized by low fishing effort and relatively higher catch rates compared with 
Transect 2 down stream of the dam construction site. Therefore fishing effort and other 
factors are likely to be at play. For instance there was two fold decrease in direct benefits 
to fishers at Transect 2, especially the gross revenue per boat per month and the quantity 
of fish taken home for family consumption probably due to increased effort at this 
transect. The unit cost price for the common fish species with comparable records from 
the 2000 to 2009 surveys showed an increasing trend. This pattern of increasing fish 
beach value is consistent with the continuously increasing fish prices in other water 
bodies. This is likely to be one of the main factors that compensates for decreases in 
catch rates of individual fishing units that often accompanies overall increase in fishing 
effort. 
Table 3.4.3 Trends of total monthly fish catch estimates (kg), upstream (US), at Transect 
1 (Kalange-Makwanzi) and downstream (DS) atTransect 2 (Buyala-Kikubamutwe) 
between 2007 and 2009. 
Family Speciesffaxa Transect 
Monitoring date 
I 2 3 4 5 
Apr-06 8cp-07 Apr-08 Apr-09 OcI-09 
Bagridac Bagrus docmak U/S 11.3 33.1 182.5 68.4 
dis 198.3 676 24.4 191.6 
Centropomidae Lates niJoticus U/S 232.6 212.4 361.5 532.2 
dis 263.5 89.2 741.2 707.8 
Brycinusjacksonii U/S 
disCharacidae 
U/S
Brycinus sadlen' 
dis 
Oreochromis niloticu.\' U/S 315 162.1 395.6 705.7 
dis 93.5 378.5 696.7 124.4 
U/S 3.5 32.4Oreochromis leucosticlUS 
dis , 
Cichlidae Ureochromis variabihr U/S 261.7 2241 665.3 221.8 
dis - 52.3 
u/s 185.8 140.6 107.4 261.5 I
'lIIapiazilili 
dis 28.3 227.1 - 5 
U/S 46.8 7.9 9.8Haplochromines 
dis 62.2 7.5 
Clariidae Clarlos gariepinus U/S 17.8 191.5 80.9 17 
dis 538.1 135.5 
Barbus altianalis 
U/S 605.8 1.053.10 1,837.60 1.282.50 
dis 1388.3 210.9 863.2 482.8 
U/S 
Cyprinidae 
Barbus paludinosus 
dis 
Lobeo vic/orianus 
U/S 
dis 
U/S 1.243.80 -Rastrineobola argen/eo 
dis 2,873.70 
Cyprinodontidae iAplocheilichthys pumilus u/s 
dis 
Protopteridae Profoplerus aethiopicus U/S 30.5 25.4 
dis 
Mochokidae Synodonlis afrofl.rcheri U/S 8.1 1.8 
dis 0.6 
Monnyridae Mormyrus kannume U/S 463.6 1,060.10 1,352.50 106.9 
dis 141.7 183.9 170.3 169.2 
TOTAL U/S 2148.5 3,107.40 5,021.80 3,238.30 
dis 2114.2 3,001.30 5,505.00 1,740.70 
Key: 
Transect 1 (u/s): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
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3.4.4. Estimates of total beach value of the catch 
The gross value of the fish landed at transects 1 and 2 was estimated at shs 4.4 million 
and shs 3.7 million respectively (Table 3.4.4.1). At Transect 1, the proportional 
contribution of individual fish species to the gross value was dominated by B. altianalis 
(40%) followed by 0. niloticus (22%), and L. niloticus 16%. At Transect 2, the highest 
contribution to gross value of the catches was from L. niloticus (51 %), B. altianalis 
(22%) and B. docmac (12%). The overall gross value of the fishery decreased by 35% at 
Transect 1 and 68% at Transect 2 from April 2009 to October 2009. 
Table 3.4.4.1 Trend of total gross value offish catches (shs) ofone month at Transect 1 
(Kalange-Makwanzi) and downstream (DS) at Transect 2 (Buyala-Kikubamutwe) 
between 2007 and 2009. 
Monitoring date 
Family Speciesffaxa Transect I 2 3 4 5 
Anr-06 SeD-07 ADr-08 ADr-09 Oct-09 
Bagridae Bagrus doemae u1s 
dis 
10,313 
180,880 
74,417 
152,093 
912,450 
97,541 
136,800 
431,200 
Centropomidae Lates nitotieus u1s 
dIs 
66,602 
415,276 
336,182 
141,247 
644,702 
2,223,704 
997,785 
1,887,573 
Characidae 
Bryeinus jacksonii u1s 
dis 
Brycinus sadleri u1s 
dIs 
Oreochromis nitoticus u1s 374,535 240,015 553,823 776,226 
dIs 111,172 560,620 1,045,083 186,667 
Oreochromis leueostictus u1s 5,198 32,376 
dIs -
Cichlidae Oreochromis variabilis u/s 245,206 378,091 964,656 277,305 
dIs 78,400 
Tilapia zillii 
Haplochromines 
u1s 
dIs 
u/s 
dIs 
170,908 
26,067 
46,846 
161,368 
260,740 
-
62,189 
161,123 
-
2,356 
-
167370 
7,467 
4,902 I 
Clariidae C/arias gariepinus u1s 
dIs 
17,769 284,350 
799,034 
86,240 
270,947 
17,100 
Barbus altiana/is u/s 
dis 
674,221 
1,545,215 
1,660,815 
332,592 
3,215,809 
1,366,671 
1,923,750 
801,522 
Cyprinidae 
Barbus paludinosus 
Lobeo vielOrianus 
u/s 
dIs 
u/s 
dIs 
Rastrineobola argentea u/s 
dIs 
-
216,418 
-
1,436,842 
Cyprinodontidae Aploeheiliehthys pumilus u1s 
dis 
Machokidae Synodonlis afrojischeri u/s 
dIs 
1,615 
113 
-
-
554 
-
Protopteridae Protopterus aethiopicus u/s 
dIs 
15,231 
-
38,115 
-
Monnyridae Mormyrus kannume u/s 
dIs 
328,240 
100,300 
977,422 
169,522 
1,327,914 
170,310 
89,110 
338,488 
TOTAL u/s 2,236,254 4,127,892 7,912,939 4,422,724 
dis 2,379,023 2,694,454 6,611,098 3,731,317 
Key: 
Transect 1 (uls): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
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The unit cost price for the common fish species with comparable records from the 2006 
to 2009 surveys showed a continuously increasing trend with the exception of the 
tilapiines. This could be partly explained by the small sized fish caught by small mesh 
sized gill nets (Table 3.4.4.2). 
Table 3.4.4.2 Trends ofthe mean unit prices ofthe most common fish species at the beach 
level along the upper Victoria Nile between 2006 and 2009. 
Common commercial fish species Apr-06 Sep-07 Apr-OS Apr-09 Oct-09 
Lates nilo/iells 900 1576 1583 2188 2423 
Oreoehromis nilo/ieus 750 1189 1481 1409 1189 
Barbus al/ianalis 800 1113 1577 1666 2250 
Mormyrlls kannume 786 708 922 983 1416 
Oreoehromis variabilis 550 937 1687 1450 1357 
3.4.4.1 Estimated total catches and revenue of individual fishing units 
The estimated mean catch and revenue per fishing unit has generally been higher at 
transect 1 than at 2 from 2007 to 2009. 
Table 3.4.4.1 Trend of monthly total catches and revenue of individual fishing units at 
Transect 1 (Kalange-Makwanzi) and downstream (DS) at Transect 2 (Buyala­
Kikubamutwe) between 2007 and 2009. 
Revenue from catch Transect Scp-07 Apr-OS Apr-09 Oct-09 
Total catch (Kg/boat/month) u/s 215 444 228 180 
dis 124 130 212 55 
Tolal revenue (Sh/boat/month) u/s 223,625 589,698 359,679 245,707 
dis 139,943 117,150 254,273 116,604 
Key: 
Transect f (u/s): Kafange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
3.4.5 Socio-economic aspects of the fishery 
Non-commercial uses of fish 
At both transects 1 and 2, there was an increase in the quantity fish retained by fishers for 
domestic consumption. The fishers at Transect 1 retained an average of 3.5 kglboat/day 
(5% of the catch) compared with O.4kg/boatlday in the April 2009 survey (Table 4.10). 
The fishers at Transect 2 retained 1.4 kglboatlday compared to almost nothing in the 
previous survey in April 2009. 
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Table 3.4.5. Trends of the average weight offish (kg/boat/day) reserved by fishers for 
domestic use between 2006 and 2009. 
Transect Apr-06 Sep-07 Apr-OS Apr-09 Oct-09 
u/s 03 1.1 0.4 3.5 
dis 0.7 0.1 0 1.4 
Key: 
Transect 1 (u/s): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubarnutwe 
Fishery related jobs 
Fishing remained the most prominent job engaging 37 persons at Transect 1 and 46 
persons at Transect 2 (Table 4.11). Fishing was exclusively a male activity. On the other 
hand, the women dominated fish mongering i.e. 20 out of 26 fish traders at Kalange and 
3 out of 5 fish traders at Buyala were women. Women also dominated food vending at 
transect 1 i.e. out of three food vendors only one was male. 
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Table 3.4.6. The numbers ofpeople by gender (Male! Female) engaged in different jobs 
at landing sites at Transect 1 (Kalange-Makwanzi) and downstream (DS), at Transect 2 
(Buyala-Kikubamutwe) in 2006-2009 
Job de.<;cription Transect Sex 
Monitorine. dates 
I 2 3 4 5 
Aor-06 Seo-07 Aor-<J8 Aor-<J9 Oct-09 
M 2 I 3 3 3 
IBO.' buildC'Sln:pairccs 
ufs 
F 
2M 5 2 4 2 dis 
F 
M I I 
Food vcndol"3 
uls 
F 4 3 5 4 2 
dis M 
F 2 
M 5 4 4 
Net rcpair(s) 
uls 
F 
IM 2dis 
F 
uls 
M 
Cleaner fish landing F 
M 
dis 
F 
M 57 20 32 43 37 
Fisher(s) 
uls 
F 
47M 26 30 42 46 
dis 
F 
ufs M II 3 2 3 6 
Fish uader(s) F 12 9 13 10 
2 
20 
M 5 2 2 dis 
F 8 2 4 3 
ufs M 
Fish processor(s) F 
dIs M 3 
F 5 
uls M 
Fish cleaner F 
dis M 
F 
M I I I I I 
Chairperson landing 
ufs 
F 
IdIs M I I I 
F 
uls M 6 
BMU committee membcr(s) F ) 
4dis M 2 
F 2 I 
ufs M I 
Landing site askali F 
Mdis 
F 
Key: 
Transect 1 (u/s): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
3.5 SCHISTOSOMIASIS, RIVERBLINDNESS AND SANITATION STUDIES 
3.5.1 Parasitological analysis of bilharzias in humans 
A total of 105 samples were collected from a population of 315 people. Of the 105 
samples, 42 people (40%) were infected with Schistosomiasis. Infection with 
schistosomiasis was higher (49 %) at Kalange_Makwanzi than at Buyala-Kikubamutwe 
transect(33%). None of the 105 samples tested positive for Schistosoma haematobium, a 
urinary Schistosomiasis 
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Table 3.5,1 Trends Prevalence and intensity of Schistomiasis, snail abundance and 
amount of coliforms in river water at Kalange-Makwanzi and Kikubamutwe-Buyala 
during April 2006, September 2007, April 2008, April 2009 and October 2009, 
Parameter 
Schistosomiasis Site 
Monitoring dates 
I 2 3 4 5 
type 
Apr-06 Sep-07 Apr-08 Apr-09 Oct-09 
Mansoni 
u/s 53 46 56 28 49 
Schistosomiasis Prevalence dis 48 43 40 22 33 
u/s 0 0 0 0 0 
HaemaLObillm 
dis 0 0 0 0 0 
Light 32 60.8 59 35 77 
Schistosomiasis Intensity Mansoni Moderate 50 27.5 32 12 4 
'-Ieavy 18 118 10 3 4 
Fishing 71.4 94.4 60 68 79 
Prevalence by water contact Mansoni 
Fetching water 18.1 38.4 36.6 30.9 
54.8 
48 
Bathing/swimming 70 93.4 54.5 63 
Fish mongers 60 42.8 16.6 15 33 
BlItinus uls 10 21 14 8 23 
dis 13 II 50 8 83 
Snail Species abundance Baiomphataria u/s 22 31 26 25 
74 
20 
dis II 9 65 122 
Others u/s 127 39 51 135 67 
dis 50 37 52 188 91 
Shallow 
u/s 200 73 63 lOS 15 
Coliforms in water dis 50 87 73 100 10 
Deep 
uls 40 10 43 15 
22 
I 
dis 10 21 70 I 
Key: 
Transect J (u/s): Kalange-Makwanzi 
Transect 2 (dis): Buyala-Kikubamutwe 
The majority of infected persons at all sites had light intensity, indicating a reduction in 
prevalence over the last three years. There was an increase in the proportion of persons 
with light infection and a similarly significant decrease in the number of people with 
heavy infection 
Intensity of infection has generally reduced, with the majority (77%) of infected people 
having light infection and only 4% with heavy infection down from 185 in April 2006. 
The high risk of Schistosomiasis transmission was noted especially for people 
predisposed to water by fishing (79%) and fetching water activities (48%). Fish mongers 
(33%) had the lowest predisposal to the disease. Reinfection is thus still significant 
especially in male dominated activities such as fishing, and lower in female dominated 
activities like fish selling. 
It was noted that due to a recent incident of a child drowning, children were generally 
absent from the landing sites unlike previous sampling; all those tested for 
Schistosomiasis were adults. 
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Plate 3.5.1. A distinctly brevifurcate cerceria was recovered from snail samples at 
Kikubamutwe ( Down stream site) 
For the first time in all the surveys, vector snails outnumbered the non-vector snails. This 
survey uncovered the largest number of vector snails so far at Kikubamutwe transect. 
Of the vector snail species, Biomphalaria sp. was more abundant than Bulinus sp. at both 
transects. Three of the vector snail specimens collected shed cercaria (Plate 4.3) all from 
Kikubamutwe, indicating that they were infectious and that there was transmission taking 
place at the site. 
Plate 3.5.2 The miracidia developing into the infective cerceria taken from a snail sample 
in Kikubamutwe as seen under a microscope. 
Micro-organisms of medical importance were predominantly Salmonella sp and Shigella 
sp. Contamination was higher at the shallow human and water contact points than in the 
deeper water. During this survey, water from the deep middle part of the river had a 
lower coliform count of just 1 colony per lOmls of water, indicating that major faecal 
contamination had reduced substantially. Ten colonies and above are indicative of urgent 
need for health interventions to reduce the threat of disease. All shallow human-water 
contact sites had more than 10 colonies per 10 mls of water for faecal coliforms. All 
coliform counts had dramatically reduced when compared with the previous studies 
which may be indicative of a change in behaviour of the residents or that sanitation 
facilities have been constructed nearby. An investor has cleared the site at Kalange and 
most of the bush cover is gone, this may make it more difficult for individuals to defecate 
at the site. 
The Black flies, Simulium sp., commonly called Mbwa flies are the disease vectors for 
river blindness, also called Onchocerciasis. Medically important species of Simulium flies 
mostly live in sheltered areas of the river/stream in fast moving waters. Of the 88 crabs 
and 25 submerged twigs examined, none contained simulium larval or pupal vector 
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stages, indicating that the risk of transmission of river blindness at the sites sampled is 
negligible. 
4.0 CONCLUSIONS AND RECOMMENDATIONS 
Conclusions 
1.	 In comparison to water quality results of previous (April 2006, April 2008) 
surveys, there were no major changes in pH, DO, temperature, conductivity and 
nutrients (soluble reactive phosphorus) at Transect I in results obtained during 
April 2009. 
2.	 The results over the period suggest a similarity of environmental conditions with 
those in Lake Victoria. 
3.	 An increase in the Total Suspended Solids (TSS) at the two transects over time 
could not be attributed to any specific source. 
4.	 The observed changes in the fisheries at the two transects are likely due to socio­
economic factors in the project area including the intervention by BEL of 
providing fishing inputs (6" mesh-size gill nets and long line hooks) at Transect 
2. 
5.	 Despite higher fish catch rates in April 2009, species diversity at the two transects 
has remained stable with the same keystone species (Mormyrus kannume, Barbus 
altianalis, Lates niloticus and haplochromines) as the dominant taxa with no 
observable major shifts in their diets. Fish species diversity and catch rates 
especially at the downstream transect (Buyala-Kikubamutwe) show indications of 
a decline. 
6.	 Popular table-fish species (B. altianalis and M kannume) were most affected by 
the decline due to possible over-exploitation, a major cause of the apparent 
overall decline. 
7.	 Results of food analysis showed similar trends in the composition of food 
organisms for keystone fish species at the two transects sampled during the 
surveys. 
8.	 A lower proportion of breeding adults was observed among most of the fish 
species examined in October 2009 when compared to the April 2009 and 2008 
surveys, an indication that April is a breeding season for most of the species 
encountered in the Upper Victoria Nile. Thus no significant changes have been 
detected in the trophic ecology and breeding regimes of Keystone species in the 
two transects being sampled. 
9.	 The light intensity of Schistosomiasis infection suggest that BEL intervention of 
mass chemotherapy may have been effective and this should be scaled up to 
achieve effective control. 
10. The	 dramatic reduction in faecal coli forms is indicative of elimination or 
temporary suspension of a major pollution source 
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4.2 Recommendations 
1.	 In view of the elevated levels of TSS and SRP in the monitored area, it is 
recommended that short-term increased surveillance be carried out to determine 
whether or not the observed occurrence is out of the observed trends. 
2.	 While the provision by BEL of fishing inputs to fishers at Transect 2 may have 
improved fishing practices, the same intervention should be extended to other 
sites to avoid conflicts (e.g. fisher migrations, thefts) and local over fishing. The 
measures carried out need to be closely associated with enforcement of fishing 
regulations through Beach Management Units (BMUs) to avoid illegal, 
unregulated, unreported (IUUs) fishing of the river. 
3.	 The aquatic ecology monitoring program should as much as possible be 
predictable in timing, scope and duration of each survey. Where BEL considers an 
intervention to lead to un-recorded impacts, monitoring intervention should be 
sought. In addition, BEL should from time-to-time use the two-transect 
observations to find out more about down stream patterns. 
4.	 More data, especially on the reproductive characteristics of the major commercial 
fish species, is required in order to determine their breeding seasons, and 
breeding/nursery grounds, and monitor the response of various fish species to 
habitat modifications that might result from dam construction activities. 
5.	 Critical areas required to complete the lifecyc1es of the keystone species need to 
be defined for protection. This will ensure sustainability of the fishery, given the 
importance of fisheries resources to the riparian communities of the Upper 
Victoria Nile and Uganda as a whole. It is expected that continuous monitoring 
of the selected transects will provide insight into changes in the ecological and 
biological status of the keystone fish species as construction activities are carried 
out. 
6.	 Continuous resource and environmental monitoring are essential to determine the 
likely impact of dam construction activities on the biology and ecology of 
keystone fish species of the Upper Victoria Nile. 
7.	 Health education coupled with intensive home visiting by the health and 
sanitation inspectors should be strengthened to be able to further reduce the 
burden of Schistosomiasis infection. 
8.	 Sanitary facilities should be put up at the landing sites. 
9.	 At this stage, the dam construction has not significantly affected the vector borne 
disease patterns but regular monitoring is needed to be able to explain the 
significance of increased snail vector numbers downstream during this period. 
5.0 REFERENCES 
Allan 1. D. (1995) Stream ecology, structure and function of running waters. 
Kluwer Academic Publishers, 388pp. 
NEMA (1999) State of the environment report for Uganda. Standards for 
24 
discharge of effluent into water or on land, Statutory instruments No. 5 of 
Government ofUganda, 1999. 
NaFIRRl, 2008. Environmental and Social Impact Monitoring of the Bujagali 
Hydropower Project (BHPP), Uganda Fisheries Component. A Report prepared for 
Bujagali Energy Limited (BEL) April 2008. 119p. 
FIRRI-National Agricultural research Organization (NARO).2000 Aquatic and Fisheries 
Survey of the Upper Victoria Nile. A report prepared for AES Nile Power, Bujagali 
Hydropower Project. Second Quarter Survey 5-14 April 2000 
NaFIRRl (2006). Environmental and Social Impact Assessment (ASIA) of the Bujagali 
Hydropower Project (BHPP), Uganda. A report prepared for RJ. Burnside International 
Limited. The First Quarter Survey 6th _13 th April 2006 
NaFIRRl (2007). Environmental and Social Impact Assessment (ASIA) of the Bujagali 
Hydropower Project (BHPP), Uganda. A report prepared for Bujagali Energy Limited 
(BEL). 2ih September to 3rd October 2007. 
World Health Organisation, January 2000, Hwnan health and dams, The World Health 
Organization's submission to the World Commission on Dams Geneva, January 1999 
Journal of environmental management ISSN 0301-4797 CODEN JEVMAW 
2004, vol. 72, n03, pp. 189-194 [6 page(s) (article)] (26 ref.) 
Stainton M. P., Capel M. J. and Armstrong F. A. 1. (1977) The Chemical 
Analysis of Fresh Waters, 2nd Edition. Misc. Spec. Pub!. Enviroment Canada 
25,166pp. 
25 
